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Practical Engineering. 
A paper was read before the Society of Practical Engi- | 
neering Feburary 3d, by Charles J. Moove, C. E., on the 

defects and merits of city pavements. The lecturer di- 

vided his subject into three principal divisions, first, a 

description of the various systems of pavements in use ; 
second, the opinions and experience of various city en- 
gineers throughout the country; and, third, the practi- 
cal deductions to be drawn, including the desiderata for 
a perfect pavement for city streets, and the various de- 
scriptions of pavements best suited to specific localities. 
The various systems of pavements were classified as fol- 
lows: 1.—Stone-block pavements, including ancient 
Roman pavements, the modern Belgian block, and com- 
mon granite block, and rubble, bowlder, or cobble-stones, 
2.—Broken stone pavements, including Telford's sys- | 
tem, an inelastic roadway, and Macadam’s, or one par- 
tially elastic. 4.—Asphalt | 
pavements. 5.—Wooden pavements. All these varieties 
were carefully described, and the modes of construction 
explained. 


3.— Concrete pavements. 


In the second division the lecturer gave an 
account at length of the experience gained in the use of 
various kinds of pavements in the cities of New York, 
Brooklyn, New Haven, Cleveland, Louisville, Chicago, | 
and St. Louis, and showed how some systems of pave- | 





ment, inapplicable to certain cities, were found to be | 
suitable for others. The principle varieties of pavement | 
used in the different cities are limestone and granite | 
blocks, in St. L.ouis wood being condemned, but Telford | 
recommended; in Chicago, wood pavements exclusively ; 
in Louisville, Macadam pavements chiefly, but wooden | 
blocks likewise; in Cleveland, sandstone blocks, and 
stone and wood combined ; in New Haven, Telford pave- | 
ments ; in Brooklyn, cobble stone or bowlder pavements, | 
with granite blocks for the principal thoroughfares. 

Street pavements were then considered practically from 
a sanitary point of view, in which it was shown that dust 
was unhealthy as wellas uncomfortable; noise was detri- 
mental to nervous sufferers ; defective cleansing was dan- 
gerous, owing to the consequent deposit of foul matter, 
whence noxious gases arose. The form and character 
of pavements were shown to have most powerful effects 
upon the force necessary to draw loads over them, and 
upon the endurance of draught animals and vehicles. 
In describing the various kinds of pavement suitable for 
special localities in cities, the lecturer commended for 
those streets with heaviest traffic, stone-block pavements 
with stone tramways laid down of the ordinary guage of | 
wagon wheels, and as many in number as the width of | 
the street would accommodate. For second-class streets | 
he recommended asphalt or bituminous conrrete; for the 
third-class, Telford or concrete pavements, #. e, for the 
suburban districts and places where traffic was lighter; 
and for the fourth-class of streets, or those leading from 
the city into the surrounding country, wooden blocks or 
Macadam, especially the latter. With a few remarks | 
upon the construction and covering of sidewalks, cleans- | 
ing machines, steam versus horse-power, road-rollers, 
&c., the lecture was brought to a close. 

Mr. E. A. Leland, M. E., read a paper on Sanitary 
plumbing, in which he described various plans of venti- 
lating and constructing water closets to prevent the pas- 
sage of foul and noxious vapors into the interior of dwell- 
ings, &c., and new methods of plumbing, by which the 
common defects and great expense of making joints in 
pipes may be obviated. — V. 2. Times. 





—_ of one thousand dollars has been offered by 
the Franklin Institute to any resident of North America 
who shall determine by experiment whether or not all 
rays of light are transmitted with the same velocity. 


|} en by hand or machine labor. 


No, 1906 PINE ST., PHILADELPHIA, PA. 
February, 20th, 1876. 
EDITOR NEWs :— 

Dear Sir. The subscriber is engaged in preparing a 
general treatise on American Tunnelling, to show both 
our record in the past and the present methods in vogue. 

No work of the kind has ever been compiled in Amer- 


ica, and the only English record is Mr. Simm'’s account | 
of the method adopted in the construction of two tun- 
| nels in 1844. 
For every new tunnel that is started, Engineers are | 
| generally put to a vast amount of unnecessary trouble in 
looking up records of tunnels wherever they may be | 


found, so as to determine on the most advisable cross- 


| section to adopt, if in rock; and what thickness of ma- 
| sonry has been deemed advisable in soft ground; what 
| rate of progress has been attained in various materials, 


and at what cost, etc., etc. Except in the case of a few 


isolated papers, read before our engineering societies, | 


there are no authentic printed records attainable. 
Now if Engineers throughout the country will assist 


‘ ein 
in the work of collecting data, and will kindly forward | 
| any facts in their possession, the combined information, | 
if properly collated and arranged, would be of much | 


value. To this practical record of American work will 
be added a condensed record of the history of European 
Tunnelling, now being prepared abroad, with tables 
showing the location, length, cost, rate of driving, ma- 
chinery used, etc., etc., in the construction of the princi- 
pal tunnels abroad. 


| have also been applied for, which will be especially inter- 


esting, owing to the little that is specifically known of 
the heavy work done there of late years. 

Will you kindly assist in the work, by sending any 
data, never mind how small, or in what shape, you may 
have and can conveniently forward? Should you de- 
sire it, their safe preservation and return will be guaran- 
teed on receipt. Below please find a general scheme of 


the subjects treated, it being proposed to cover not only | 


large Railroad Tunnels proper, but also mining adits 


| and drifts, canal and water-supply tunnels, etc., etc., the 
| work to be ready for press probably during the summer 


or autumn of 1876. 


Any data solicited concerning railroad tunnels, or min- | 


ing tunnels, headings and drifts, as to their, 


1.—Location, length, date, time occupied in building, | 


etc., etc. 
2.—Names of Engineers and Contractors. 
3.—Nature and characteristics of materials passed 
through. 


. . ) 
4.—Cross-section adopted through the rock where | 


self-supporting, and if loose, method of timbering, and 
cross-section of masonry. 

5.—If of rock whether top or bottom heading driven, 
with rate of progress and size of heading, whether driv- 
If by hand, number of 
hammers generally employed on a shift, and number of 
shifts per day preferred. If by machinery, what make 
of drill and compressors adopted. 

6.—If drilling by hand or machine labor, estimate of 
cost per cubic yard or lineal foot, or both, of heading and 
enlargement. If work commenced by hand labor and 


| machinery subsequently put in, relative rate of advance, 


and relative cost. 

7.—What explosive used, and any details as to amount 
burnt per cubic yard of rock broken in heading and en- 
largement. 

8—Manner of working and rate of advance of en- 
largement in rock. 

9,—If through soft ground, (?. e. clay or deposit) size, 


| rate of advance and manner of driving, timbering, etc., 
| preliminary (top or bottom ?) headings, with details of 


subsequent enlarging and arching. Cross-section of 
masonry adopted. Description of stone, brick, or cement 


10,—F inal grades and drainage adopted. 

11.—If shafts or slopes used, any details concerning 
their sizes, material-passed through, rate of progress, etc. 

12.—What depth of open cut deemed advisable at 


either extremity (rock or earth cut?) before beginning to | 


tunnel. 
13.—Price paid, or final cost, per cubic yard, of tun- 
nel and shaft excavation. 


14.—Price paid, or final cost per cubic yard, of tunnel | 


masonry. 
15.—Total cost of work. 


Lastly, if this should reach the hands of any gentle- | 


Returns of South American work | 
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man not personally connected with tunnel work, any in- 
formation whatever, bearing even most remotely on the 
subject, 1s requested ; #. e. the locality of any tunnels, 
naming the railroad or mining district, so that 
information may be sought. Or reference to any publi- 
cations on the subject of tunnelling, whether in scien- 
tific periodicals (American or foreign), or even in the 
daily papers. Address, 


HENRY S. DRINKER, Mining Engineer. 


per ihc 


The Poughkeepsie Bridge. 
The contract price of this bridge is $3,412,000; of this 
$500,000 in stock subscriptions are to be 


| April 21st in order to bind the contract. 


vefore 
The total 
stock is to be $1,co0,000, but work will be commenced 


raised | 


when $500,000 is raised, and the other half million is as- 
sured. The remaining $2,412,000 will be taken by the 


| contractors in bonds of the company at par. 


The following is the description of the bridge as _reci- 
ted by the contract: 


The contract entered into by the special committee of 
the Poughkeepsie Bridge Company with the American 
Bridge Company of Chicago, was signed Friday, Febru- 
ary 11. The main river bridge will be composed of five 
spans, of 525 feet each, from centre to centre of piers, 
each span having a clear width of 500 feet at water line. 
| The river spans and approaches are to be built for two 

tracks, with sidewalks and iron hand-rails throughout, 
and when completed the structure will be what is termed 
| an undergrade or deck bridge. ‘The five river spans are 
to have each two trusses, twenty-five feet from centre to 
| centre, built on the rectangular plan, with double inter- 
| sections, constructed of iron and steel combined. The 
| base of the rails, whtch will be of steel, will be 193 feet 
above high tide,and the top of the piers-135 feet, giving 
a depth of trusses of 58 feet. Approaching from the 
| west there will be a short span of 160 feet, composed of 
two trusses 30 feet high and 25 feet apart from centre 
| to centre. Leaving the river spans on the east the 
tracks will be supported by iron trestling, consisting of 
three post bents properly braced, and four lines of iron 
lattice stringers in spans from §0 to 60 feet, extending 
to Water street, Poughkeepsie. Water Street and 
| the grounds of the Hudson River Railroad Company, 
}and also Dutchess avenue, are to be crossed by two 
/ spans having three trusses of 26 feet in height, and the 
remaining distance to the easterly side of Talmadge 
| street will be upon iron trestling, except at Delafield and 
Talmadge street crossings, where the spans will be go 
feet each The total length of the bridge and its ap- 
proaches will be 4500 feet. The river piers are to be 
built on wooden caissons, 40 by 80 or thereabouts at the 
| base, with working chambers from 8 to 10 feet in height, 
| the same to be sunk into the bed of the river by the 
| pneumatic process, similar to the mode followed on most 
of the Missouri bridges, the St. Louis, and on the East 
river bridges. It will be so arranged on scientific prin- 
| ciples that all of the water, mud, etc., will be forced out 
| of the working chambers, and in their stead the cham- 
| bers and caissons will be closely packed with the con- 
crete. The pressure on the timber platform will not ex- 
| ceed five tons per square foot. The piers are to be 
| first-class ranged masonry, and will finish at the top 11 
| by 37 feet.— Boston Post. 
| 


Full and trustworthy reports of Compass Variations 
for both upper and lower Michigan and many points in 
| British America are to be found at the U. 8. Lake Sur- 

vey office, Detroit, Michigan. 


satisfaction of all the parties concerned that it was found 


} 

| The recent careful test of a gas meter proved to the 
| 4 ‘ 

| to over-calculate the consumption of gas sixty per cent. 


There was no reason, judging from the mere casual in- 
| spection of that one particular meter, to suppose that it 
| was more defective and untrustworthy than the thou- 
| sands of similar agencies employed in arriving at an esti- 
mate of the amount of gas consumed by those who are 


| furnished with them by the gas companies.—New York 
News. 
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THE SEWERAGE OF BOSTON, | 


Plans and Estimates for a Complete System. 


| 
| 





A Report by a Commission, Consisting of E. S. Ches- | 
brough, C. E., Moses Lane C. E., and 


Charles F. Folsom, M.D. 


[CONCLUDED] 
POSITION OF SEWER OUTLETS. 


In order to ascertain the best position for the outlet of | 
a main intercepting sewer for that part of the metropoli- | 
tan district south of Charles river, extensive experiments 
have been made during the past summer, with floats 
placed at six different points in the harbor. It has been 
very difficult to follow the course of them all, for many 
successive days, as they became rapidly dispersed, and 
were often driven by wind and storm. A chart has been 
prepared, giving the courses of all these floats ; but the 
multiplicity of lines would only confuse the reader, and 
therefore only the general] results are given. They may 
be concisely stated as follows: 

Starting from Commercial Point, City Point, and 
Charles river, below West Boston bridge, sewage would | 
be deposited in large quantities even if discharged on 
the ebb tide, as it would return in considerable quantity 
by the next flood. 

Starting from Castle island or Moon island, sewage 
discharged on the flood would be deposited, to a consid- 
erable degree, on the flats of the Charles and Mystic riv- 
ers, or on Dorchester and Quincy bay flats. Discharged 
at and immediately after high tide, it would generally 
go as far as Bell Buoy or Boston Light, with a certainty 
of not being a source of nuisance by the returning tide. 

Ot the two points just mentioned, Castle island is ob- 
jectionable, for three reasons: 

ist. It is not remote enough trom what will be soon 
a densely populated part of the city. 

2d, the discharge of such a mass of sewage into such 
a thoroughfare as the main ship-channel sheuld be 
avoided, provided another available point could be 
chosen, 

3d. Itcan hardly be expected that sufhcient land 
could be obtained from the United States government 
for the erection of the necessary works on Castle island. 
if, indeed, permission could be got to use the island at 
all. In South Boston sufficient land for a reservoir and 
pumps would be got only at great cost. 

If the sewage were discharged into the channel of Dor- 
chester bay, probably no offense would arise for some 
years; but the time would almost certainly come when 
the accumulation of organic matter would become so | 
great as to render complaints quite frequent; for much 
of the sewage would pass backward and forward without 
getting farther than Spectacle island; and no inconsid- 
erable quantity would be likely to deposit on the flats. | 

For the cities lying north of Charles river the problem | 
is more simple. The experience of the English cities 
Weymouth and Hastings leads us to conclude that sew- 
age cannot be discharged on an ocean-beach without its | 
being the source of a nuisance. With us the only avail- 
able point where sewage would be carried from the 
northern outlet out to sea, by a rapid current, is Shirley 


gut. 
PHE INTERCEPTING SYSTEM, 


The plan recommended is to discharge all the sewage 
from that part of Boston situated between the Charles 
and Neponset rivers at the north end of Moon island. 

The main intercepting sewer is to be located in nearly 
a direct line from Cottage Farm station to the Neponset 
river, near Savin hill,to cross this river by a siphon, and 
thence to be built along Squantum point to the end of 
Moon island. 


The general course of this sewer will be understood 
from the following list of streets through which it is to 
pass, viz: Beacon street from Cottage Farm station to 
St. Mary street ; thence to the junction of Tremont and 
Cunard streets; thence in Windsor, Madison, Hunne- 
man, and Yeoman streets and Norfolk avenue and Clapp | 
and Mt. Vernon streets to Dorchester avenue; thence in 
nearly a direct line to Neponset river north of Savin hill. 
The sewage is here to be raised by pumping, and passes 
by a siphon under Neponset river into the main outlet- 
sewer. 

The grade of the sewer at Cottage Farm station is to 
be one foot below low tide. The fall, or inclination, is 
to be one in twenty-five hundred, or twenty-five inches 
per mile. The sewer is to be circular, nine feet in diam- 
eter from Cottage Farm station to Albany street; nine 
feet by eleven (equal toa circle ten feet in diameter) 
thence to the pumping station; thence to the outlet at 
Moon island, at first ten feet by twelve (equal to a circle 
of eleven feet'in diameter), and finally twelve feet by thir- 
teen ; thus enlarging the storage capacity of the outfall 
sewer. 

The siphon under Neponset river is to be six feet in 
diameter and fifteen hundred feet long. It is designed 
to be of wrought iron, properly protected from the ac- 
tion of salt water. Chambers are to be built at each end 
of it for connecting a second siphon. The results of fur- 
ther surveys and borings at this point may show that it 
world make a more permanent and less expensive struct- 


| thought best to make it. 


| sewage from a population of one million, and also one- 


| flow of the sewage equal to one-fourth ofan inch of rain- 


| sewers fixed upon will be sufficient to carry off or im- 
| pound for the time a still greater rain-fall per hour. It | 
| should, however, be here stated that this plan contem- 


| cess of storm-water. 


| ted in Albany street, from Yeoman street to Kneeland 


| ton and Marlborongh streets and in Marlborough to Par- 
| ker street. 


ure to build a brick tunnel laid in Portland cement with 
iron ribs to strengthen the masonry. 
There is to be built at the outlet on Moon island a 


| reservoir to hold twenty-five million gallons, which is 


somewhat more than the usual amount of sewage now 
discharged in twenty-four hours. ‘The discharge into 
the sea is to take place at each tide for the first two or 
three hours after high water. 

It is proposed to erect at the pumping-station three | 
engines, of 145 horse-power each. This is a very liberal 
provision for the present; but, in view of the free use of | 
water after the completion of the Sudbury aqueduct, it is 
The lift will be from twenty to 
thirty-three feet. The grade of the outfall sewer is at 
this point fourteen feet, and at the outlet eight feet above 
low water. 

The sewer from Cottage Farm station to the Neponset 
river is to drain all that part of the city which lies be- 
tween it and the Charles river and the harbor on the | 
north; also all that part of the city south of it and at 
the same time below grade forty. It will be large 
enough to drain twenty square miles, and to take the 
sewage from a population of 750,000. Its capacity is | 
three hundred and forty-five cubic feet per second, or 
over two hundred and twenty million gallons per day. 

The size of the outfall sewer is sufficient to carry the 


fourth of an inch rain-fall per day from an area of thirty | 
square miles. Its capacity is four hundred and forty-five | 
cubic feet per second, or over two hundred and eighty | 
million gallons per day. 

In determining the sizes of the sewers, we have assum- 
ed the amount of sewage to be seventy-five gallons per 
day per inhabitant; but, as the maximum flow would be | 
at the same rate as if this were all to be discharged in 

welve hours, we have fixed the sizes large enough to dis- | 
charge double that amount, and, in addition to the above, | 
an amount of storm water at the time of the maximum 





fall per twenty-tour hours. The large capacity of the 


plates the construction of storm-overflows at suitable 
points, so as to prevent in times of very great or long | 
continued rains a surcharging of the sewers. 

It is also to be understood that the natural water- 
courses in Dorchester, Roxbury, Brookline and Brighton, 
particularly Stony brook and Muddy brook, are to be 
kept open, and free and clear from sewage contamination, | 
and that their channels are to be straightened and to 
discharge as at present into the Charles river; for no 
sewers could be built at reasonable cost large enough to 
carry off these waters in case of storms. If by the 
growth of the city it should ever become necessary to 
cover them or other natural water-courses, great care | 
should be taken that their character as drains for the 
soil be maintained without allowing any ordinary sewage 
to be discharged into them, but only occasionally an ex- 





The sewage from those portions of the city situated 
south of the main intercepting sewer, and above the plane | 
of forty feet above low water, can be intercepted by a| 
high-level sewer and delivered into the outfall sewer with- 
out pumping. The district is not now so densely popu- 
lated as to require this; and for the next ten or fifteen 
years the sewage from such portions as require sewers 
can be delivered into the low-level sewer and pumped. 

The principal branch of the main sewer is to be loca- 


street, and at this point to receive a lateral to be built in 
Kneeland, Federal and Broad streets, and Atlantic ave- 
nue to Central wharf; from the junction of Albany and | 
Kneeland streets it is to be built in Kneeland Elliot and 
Pleasant to Boylston, and thence to junction of Arling- 


At the junction of Marlborough and Arling- 
ton streets it is to receive a branch to be located in 
Arlington, Beacon, Brimmer, Pickney and Charles 
streets to Leverett street. 


The location of this branch intercepting sewer on 
Marlborough street is recommended on account of econ- 
omy in construction, and the saving of much annoyance 
to the public by obstructing Beacon street for so long a 
time as would be necessary, to say nothing of the danger 
of accidents to the water-mains there. 


The desirableness, however, of keeping the tide more | 
perfectly out of this district, the ground-water of which 
fluctuates in consequence of it from one to three feet at 
every tide, and any future examinations and negotiations 
which may be made with the owners of the property on 
the north side of the mill-dam, may satisfy the city that 
it would be better to rebuild the sea-wall there, making | 
‘it water-tight, and then construct the sewer inside of it. | 

It is recommended to close that portion of the Rox- | 
bury canal west of Albany street. If this is done, the 
expense of a siphon for the sewer in Albany street will be 
saved; and the value of the land reclaimed will more | 
than compensate for the expense of filling it, beside great- | 
ly improving the sanitary condition of this immediate | 
vicinity. 

The sewage from South Boston is to be intercepted | 
by a sewer to be built in Dorchester avenue, A street, | 
and First street to Second street. It is thought that for | 
the present it will not be necessary to build this sewer | 
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The sizes of the branch intercepting sewers will vary 
from four feet in diameter up to seven and one-half feet: 
their minimum inclinations are to be one in two thousand, 
or thirty-two inches per mile. 

The inclination of all the sewers is to be sufficient to 
give a minimum velocity of about two miles per hour, and 
thus prevent any deposit of sediment in them. 

It will be perceived by an examination of the most re. 
cent experience in connection with the sewers of Euro- 
pean cities that more and more attention is paid to flush. 
ing them, notwithstanding they may have sufficient 


| grades to be what is called self-cleansing. The advanta- 


ges of this will be perceived when it is remembered that, 
in continued dry weather, the effective scour of a small 
amount of sewage may be considerably Jess than the av- 
erage estimated for, and yet even the maximum must be 
provided for in the sizes of the sewers. With such expe- 
rience before us, we would take advantage of the excel- 
lent facilities that exist for flushing purposes at high wa- 
ter, along the Charles river and other tidal fronts of the 
city, and from any tidal basin that may be constructed 
in the proposed park near the mouths of Stony and Mud- 
dy brooks. 

We propose that the main and branch intercepting 
sewers shall be so constructed that no water will leak 
into them through their bottoms or side walls ; for by just 
the quantity that may be thus allowed to leak into them 
will their efficiency be diminished. We also propose so 
to graduate the inlets of the lateral sewers into the main 
and branch intercepting sewers, that no more than the 
sewage proper and the due proportion of storm-water 
shall be allowed to enter; otherwise the storm-water 
would interfere with the proper action of the main and 
outfall sewers. The details for effecting this, though 
simple in themselves, are, like others, necessarily omitted 
from this general report. The length of the main inter- 
cepting sewer and branches for the south side is four- 


| teen and one-fifth miles. 


The total estimated cost of the sewers herein recom- 


| mended for the south side of the Charles river, including 


an allowance of three hundred thousand dollars for re- 
building old sewers and connecting them with the inter- 
cepting sewers, is $3.746,500, of which the details are as 
follows: 


Main Sewer and Branches to the Pumping-Station.. $1,483,182 


Engines and Pumping Station....................... 300,000 
ee ED CIEE oon ak the dacescensdhaamdeusbine® 575,000 
TEMNE GONE voc cckeesistesncciesens cabisegararviewretnees 350,000 
Sis CONGO sis. 5k dws ed cdsndeielhihewdes'ss 125.000 
asians ee $3,133,182 
Engineering and Superintendence, etc., 10 per ct..... 313,318 
$3,446,500 

Rebuilding and connecting old sewers............... "300,000 
TAR cactus ss pany ge chin Vege igs ekbaleend gues $3,746,500 


The main intercepting sewer for the district north of 
the Charles river is to commence in Cambridge at the 
north end of the approach to the Brookline bridge; its 
general course is through Waverly street to the Boston 
and Albany Branch Railroad; thence along the north- 
erly side of the railroad, crossing Main street into Port- 
land street, and in Portland, Medford, Poplar and Red- 
mond streets to Charlestown ; thence in Cambridge and 
Alford streets to the Mystic river, crossing it by a siphon 


| south of the Malden bridge to Bow street ; thence across 
| the marsh to Locust street south of the Eastern Rail- 


road ; thence through Chelsea parallel to the railroad to 
Chester street, and in Chester street to Marginal street; 
thence crossing Chelsea creek by a siphon to Breed’s is- 
land ; and across this island along the northerly foot of 
Breed's hill; and finally by a siphon across the inlet to 
Winthrop, and thence crossing Beach street near Main 
street, and passing west of Winthrop Head to the outlet 
at Point Shirley. 

The grade of this sewer at the junction of Brookline 
and Waverly streets is to be two feet above low tide. 
The fall per mile is to be twenty-five inches. It is to be 
four and one-half feet in diameter to Main street, six feet 
in diameter to Cambridge street, and seven feet in diam- 
eter to the junction of Cambridge and Canal streets in 
Charleston, where it receives the lateral sewer from that 
district. From this point to the west end of Breed’s is- 
land, where the pumping-works are to be located, it is to 
be eight feet in diameter. The branch from East Bos- 
ton is to join the main sewer at this point. From the 
pumping-works to the outfall ot Point Shirley, the main 
sewer is to be nine feet in diameter. The capacity of 
this main outfall sewer is two hundred and sixty-one cub- 
ic feet per second, or about one hundred and sixty-nine 
million gallons per day. 

The principal lateral is to commence at the junction of 
Main.and Third streets in Cambridge, and to pass 
through Third, Spring, First, Cambridge, Bridge and 
Prison Point streets to the month of Miller’s river, cross- 
ing it by asiphon to Charleston, and thence through 
First and Canal streets to the junction with the main 


| line in Cambridge street. 


This sewer is to be four and one-half feet in diameter 
from Main street to Charleston, and thence to its junc- 
tion with the main intercepting sewer five feet in diam- 
eter. 

If the streets in East Cambridge should be filled out 
to the Commissioner's line, it would be better to build 
this sewer in Prison Point street, and in First street to 
the West Boston bridge. 

For draining East Boston it is proposed tg construct 


farther than from its junction with the main in Dorches- | a branch intercepting sewer parallel with ana east of the 
ter avenue to B street, where it will intercept a large sew- | Eastern Railroad, thence along Reynolds street to the 


er, which now discharges into South bay. 


creek, thence across Breed’s island and around the west- 
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erly end of Breed,s hill to the main north outfall sewer. 

This sewer from Maverick street to Neptune street is 
to be four and one-half feet in diameter, and thence to 
the junction with the main sewer on Breed’s islard five 
feet in diameter. For temporary purposes until the sys- 
tem of main intercepting sewers shall be built and in 
operation, Mr. Bradley's plan, which he has already 
commenced carrying out, 1s recommended ; that is, to 
collect the sewage of the easterly side or slope into one 
sewer and discharge it into deep water at the southwest- 
erly end of the island. ‘The outlets of the other East 
Boston sewers do not cause any serious complaint at 
present. / ' ; 

It is proposed to erect at the pumping-station on 
Breed’s island two engines of 145 horse-power each. 
The lift will be from twenty-three to thirty feet. The 
grade of the outfall sewer is at this point seventeen and 
one-half feet above low water. 

There is to be at the outlet near Point Shirley a reser- 
voir to hold twenty million gallons, from which the dis- 
charge is to take place twice each day for the first two 
or three hours after high water. 

The length of the main sewer and branches for the dis- 
trict north of Charles river is fifteen miles. The esti- 
mated cost, including reservoir and pumping-station, 
and an allowance of one hunrded thousand dollars for 
rebuilding and connecting old sewers with the intercept- 
ing sewers, is $2,504,564 ; of which the details are as 
folk yws: 

Main Sewer form Brookline bridge to Point Shirly 


10.69 miles... 8 
Branch Sewers 4.31 miles ‘ s . as 270,300 


Engines and Pumping-Station.... 200,000 
Reservoir . 300,000 

$2,308,605 
Land Damages... 150,006 


Engineering and Superintendence 10 per cent 


Add for rebuilding old sewers, etc.... 100,000 


Total. 2... cece cere cece e eee ere e eee nanees 
CONCLUSION, 
It would not 
be practicable 
to enlarge the 
outfall sewers 
in case future 
need should | 
demand _in- 
crease in that 
direction. iH 
Therefore 
a very consid- 
erable outlay 
must be made 
now to avoid 
such necessity; 
but it is not # 
advisable to Fe pamaaan 
make the res- @ 
ervoirs much ® 
larger than the § 
present popu- | 
lation requires. § 
Thus not on- jez , 
ly an impor- Gee 
tant amount of interest may be saved, but considerable 
and valuable experience gained in the mean time both as 
to the necessity of future enlargements and the possible 
utilization of some of the sewage. We would, however, 
recommend the securing at once ofall the land ever 
likely to be needed for reservoirs. 

The surveys upon which this report is based were 
made under the direction of Mr. Wm. H. Bradley,C. E., 
Superintendent of Sewers, by Col. C. W. Folsom, C. E. 
We take pleasure here in acknowledging the courteous 
manner in which Mr. Bradley furnished all the informa- 
tion we asked, and the valuable suggestions made by him, 
which his long familiarity and experience with the pecu- 
liarities of Boston sewerage enabled him to do. 


vaghesdus $2,804,564 
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Among the many advantages of the general plan here | 
recommended, viz., pumping the sewage and discharg- | 
ing the same at high tide, may be mentioned the follow- | 


ing: 

oA The sewage is removed entirely from the limits 
of tne city and discharged so as to be carried out to sea, 
whence it will not return. Our experiments convince us 
that this can be done certainly on the ebb tide. 

2d. There isa constant and uninterrupted flow of 
the sewage from the time it enters the sewers until tt 
reaches the outfall sewer, All sewage is thus removed 
before it becomes offensive, and there is no deposit in the 
bottom of the sewers. 

3d. In a system of sewers of this design skilfully con- 
structed, the level of the ground water will be kept sev- 
eral feet lower than it is now. This point is one of great 
importance in view of the direct connection, as shown 
by Dr. Bowditch and Dr. Buchanan, between soil-moist- 
ure and pulmonary consumption, a disease which causes 
about one-sixth of the total number of deaths in Boston. 

4th. It will be practicable to rebuild such sewers as 
have been extended from time to time on newly made 


ground, which consequently have little or no grade, | 


sometimes with inclinations the wrong way, and which 
it is now very difficult, if not impossible to keep clean. 


No system of sewerage and no degree of perfection in 
the sewers themselves can be expected to render our 
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dwellings free from bad smells or danger to health unless 
the house-drains, soil-pipes, etc. be also carefully at- 
tended to. 

We therefore recommend 

Ist. That soil-pipes be carried through the roofs to a 
point two feet above them, and not near chimneys or 
windows; and that they have on their tops some ap- 
proved automatic ventilator, one of the best of which ts 
Capt. Liernur’s modification of Saint Martin’s, originally 
proposed to the French Academy in 1778. Ventilating 
pipes may pass into chimneys if the latter are always 
kept hot. 

2d. That rain-water spouts be untapped and dis- 
charge into the sewers, provided that thetr upper ends 
be remote from windows or the tops of chimneys com- 
municating with rooms occupied by human beings, 

3d. That house-drains be made free from the 
mentioned on a previous page 

4th. That there be inspectors appointed, whose sole 
business it shall be to see that house-drains are properly 
constructed and kept in order. 

5th. That no new houses be occupied until they have 
been properly inspected, and their drains have been found 
satisfactory, 

6th. That an intercepting sewer, with branches and 
pumping-stations, be constructed according to the plans 
already given, the necessary modifications of the old sew- 
ers to be determined as the work proceeds. 


That the 


faults 


7th. means recommended for fl 


shing be 


freely used and the sewers be kept as clean as pos- 
sible. 
Sth. That the new sewers, and also many of the old- 


er ones, as they become clean, be ventilated by free open- 
ings, thé 
experience, 


positions of which are to be regulated by 

Finally, we have omitted many details, and we have 
avoided mention of any subjects which may perhaps be 
thought deserving of discussion ; but we have been anx- 
ious to confine our report within reasonable limits, by 


re SS 


ore. te 


| avoiding perplexing minutiz, and by touching only light- 
| ly upon matters of sanitary interest, which we have not 
| space to discuss in full. Respectfully submitted, 

E. S. CHESBROUGH. 
Moses LANE. 

CHAs. F, FoLsom. 








Point Bridge. 
We present herewith an illustration of the suspension 
| bridge crossing the mouth of the Monongahela river, at 
| Pittsburgh, Pa., now in process of construction by the 
| American Bridge Company of this city. The bridge is 
suspended on stiffened chains, a method as yet, so far as 
we know, new in American Engineering practice. The 


towers is 210 feet. We hope to be able to publish 


the details of this important structure at some future 
time. 








CORRESPONDENCE. 


PRACTICAL QUESTION IN HYDRAULICS, 


|S. gallons in 24 hours. There is also a constant dis- 
charge from the bottom of the stand pipe, that will de- 
liver at the rate of 1,000,000 U.S. gallons in 24 hours, 
when the head in the stand pipe reaches 50 feet. Re- 
| quired the size of a discharge pipe placed ro feet from 


ing 8 feet, at the end of which is placed a quarter circle 
bend, 2 feet radius, discharging downward — that will 
allow the water in the stand pipe to rise only to a height 








07 


of so feet, and also the time required for the water to 


} 


reach that height, advantage being taken of the most 


approved form « iece of discharge pipe where it 


Henderson, R'y 


f mouth; 
enters stand pipe. G. M. A. 


THE METRIC SYSTEM 
NASHVILLE, ILL... Feb. 15, 187¢ 

EDITOR ENGINEERING NEWS I have been wonder- 
ing forsome time past if some enygifeer or surveyor 
would not speak out on the subject of the “ Metr S¥s- 
tem, and I feel gratitied that the subject has, at last, got 
into the proper hands, and more esy« vy that the pec 
ple of the West have finally begun to think aboutit. In 
the countries across the water, and in the eastern | 
tion of the United States, a transition from the old to 
the new measures will be simple enough, and there, all 
will soon be ready for it. But how is it going to be in 
the great West, where all the land is laid out and sold 
by the sguare mile and subdivisions thereof down to the 
acre; where most of the improved land | een sur 
veyed again and again, and has a long history records 
under the old system ? 

lhe engineers’ chain in France and other countries 
using the metri system 1 ten metres in length, with 
links equal to one decimetre Of such chains there are 
160.9347 to one mile, or one side of the old section. 
Now, the inconvenience of this in subdividing land is ap- 
parent at once to the land surveyor who lives, as I do 
where the land is all laid out and permanently improved 
by the old system While | admire the new system, 
and trust that it may prevail, | fear that it will be utterly 
impossible to adapt it to “ sectionized ” land lhe mer- 
its of the French system are two and fwo on/y, the most 

important of 


that 
decimal : 
the second is 
that it 
ly to 
international. 
In the first of 


} 
these qualities 


which is 


is like- 


become 


it can claim 
nothing 
our (,unter's 
chain; as to the 
second, land 
measure can 


over 


never become 
international. 

rhough we 
may much ad- 
mire the met- 
ric system for 
other purpos- 
es, will we not 
have to retain 
our preseut 





incomparable system of land subdivision, with its base 
the Gunter’s chain? If we wish to discard the old inch 
and foot and deduce everything from the metre, we have 


but to take 20.12 m. and divide in one hundred parts, 


| and we have our old chain, or, at least, one which will 


length of the main span is 800 feet, and the height from | 
the bed of the river to the top of the iron suspension | 


measure the old mile within .29 of one inch. 

I would like to hear from other land surveyors on this 
subject. Architects, mechanical engineers, and even 
land surveyors who work where the land has not been 
originally sectionized, can have but little conception of 
the magnitude of this subject to the western land sur- 


veyor. M. L. McC. Surveyor. 





* CREEPING RAILS.” 
INDIANAPOLIS, IND., Feb. 21, 1876. 
EDITOR ENGINEERING News: — In the article taken 


| from the Scientific American on ‘‘Creeping Rails,” is 


the bottem of stand pipe — length of discharge pipe be- | 


there not another error in addition to the one answered 
by L. H. Clarke. The author of that paragraph holds 


| that on account of the motion of the earth ‘‘the west- 


In a stand pipe 5 feet in diameter, water enters con- | 
| tantly through an inlet pipe at the rate of 1,500,000 U. | 


ern rail, being relieved of its share of weight ‘creeps’ 
more freely and quickly.” If the motion of the earth 
had any perceptible effect, would it not cause the train 
to press more heavily upon the western rail than upon 
the eastern? Also, do not the rails of the roads doing 


the heaviest business “ creep” the most? yy 





The prospect for a narrow-guage railroad from Tole- 
do, O., to South Haven, Mich, is considered to be ex- 
cellent. 


It is reported that the government of Egypt has adop- 
ted the Gregorian instead of the Mohammedan calendar, 


| and that public business was done at New Year’s upon 


the European system. 
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one case the fall of the drain was so slight that for 70 


years the solid portions ot the sewage and other wastes 
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SANITARY ARRANCEM ENT OF DWELLINGS. | 


In towns and cities unprovided with sewers, and in 
the unsewered portions of cities, the refuse matter of the 
kitchen is conveyed to receptacles known as cess-fools, 
If these are placed ata sufficient distance from the 
house, and properly constructed and ventilated, and 
are emptied of their contents sufficiently often, there may 
no evil consequences arise from their use. They are, | 
however, to be avoided if possible, as, the surrounding 
soil once saturated with the matter from them, is very 
slow in purifying itself, and at some future day 
disease and death into an unsuspecting household. 

A few years ago a pestilence broke out in a South 
short time carried off 


American city, which in a very 


thousands of the inhabitants. It appeared that there 
was not only no system of sewerage, but that the refuse 
of the houses and the excretions Of their occupants, were 
deposited in cesspools beneath and adjoining the dwel- 
lings, and this had continued for years, until the soil had 
become one mass of putrescence, giving forth constantly 
a deadly gas which at last awakened the people to their 
danger by bringing desolation to a thousand homes. 
We thought, 


simplest sanitary arrangements for the health of the peo- 


as we read of this ignorant neglect of the 


ple, that it was not possible for a highly civilized com- 


munity to fall into the same guilty error. But the ac- 


counts of some of the small villages and towns of Eng- 


land, given in engineering reports show an equally 


wretched state of affairs in some parts of that enlight- 
ened country, so full of wealth, culture and Engineers. 


In an English work entitled “Sanitary Arrangements 


for Dwellings,” we tind an example quoted. 


“Tn 1870, a house in Wimpole street, London, was 
discovered to be in a very offensive condition, and, on 
opening up the basement, a chain of five cesspools was 
exposed, each about six feet in diameter and twelve feet 
in depth, connected togethef by a brick drain. The old- 
est pit lay nearest to the main sinks, etc. ; and it would 
appear that when one was full another was dug, and so 
on until the atmosphere of the house proved unbearable. 
There was no connection with any sewer, and the liquid 
wastes simply disappeared in the gravel. Next door, four 
similar cesspools were laid bare; and, in addition to 
these, a hole fourteen feet square and eight feet deep, full 
of putrid water, and its silt, was discovered exactly in the 
middle of the kitchen. Likely enough this hele had been 
made for the use of the workmen who built the house 


originally, or it might possibly have been the ancient idea | 
Unlike the cesspools, it was deep | 
which between High Street | 
of Portland Place is close to the sur- | 


of a rain-water tank. 
enough to reach the clay, 
and the bottom 
face.” 

The author then gives several examples of imperfect 


drainage and the use of cesspools in country houses. In 


| they exist in other cities of the Union, but in the pursuit 


| ter the great fire of October 1871, 


| else that we could get at, and after three visits from the 
| health officers, in consequence of complaints lodged with | 


| and trust to carbolic acid and our good constitution to | 


may bring | 


had never reached the sewer, but remained in the brick 


barrel drain. After reading a few of these examples we 


| can realize how necessary it is that before the Prince of 
| Wales again accepts the hospitality of any of the “fine | 


old homes of England,” a careful investigation into its 
sanitary arrangements be made by a competent engineer- | 
ing commission. 

But there is no necessity for Americans going beyond | 
the limits of their own homes to learn the dangers of de- 
fective drainage and sewerage and the use of cesspools. 
We havs no personal acquaintance with these matters as | 


of our regular duties as a surveyor in this city we could 
not but meet with frequent instances. 


| 


With one case, 
A few days af. | 
in common with the 
rest of the burnt-out portion of the community of Chica- | 
go, we were searching for another place of business. 
This we found at No. — Wabash avenue, 


however, we are especially familiar. 


in the base- 
ment study of a worthy Presbyterian clergyman, who for 
the modest sum of $400 per year gave up to us the use 
of his little 10x 12 room. Some time afterwards we rent- 
ed for the use of a printing office the balance of the base- 
ment, and still later, the rear portion of the upper part of | 
the building. The front part was let to other tenants | 
until the whole house (which was worth perhaps $3000) 
was let for the sum of $4300 per year. 


The parson 
moved out, and the printer’s family moved in, but after 
a month or so was driven out by the bad air of the | 
house. 


We then occupied the kitchen and dining room 
above the basement as an office, but after the most 
thorough overhauling of sinks and pipes and everything 





them, we had to make up our mind to endure the place 
carry us through. Our draughtsmen were soon “laid out,” 
however, and could not put in more than three-fourths 
time, and at last when the wife of a sub-tenant, who oc- 
cupied the rear basement kitchen, was carried out in a 
fainting condition from her room, we thought that it was 
time to know where the trouble came from. 





The parson 
and somewhat reluctantly admitted | 
that beneath the Arichen floor was a receptacle for the 
sewage from the house. 


was interviewed, 


The health officers investigated 
and found a cesspool six feet deep and full to the very | 
floor, over which our werthy landlord and his fam- 
ily had been living for years. 


| 
A thorough cleaning out 
and disinfecting did not succeed in removing all the efflu- | 
via, and we were only too glad when the rebuilding of 
the business portion of the city gave us an era 
of getting back to healthier quarters. 

That 
that exist 


basement 


unsuspected in this city, and in other 


American cities, and 


flagration which may inconvenience a few people for | 
a time, and perhaps obliterate a few rotten Insurance | 


Companies, yet sometimes acts as a purifier of localities 
which no other disinfectant could reach, and in making 
a chance for better sanitary arrangements in the rebuilt 
dwellings, stays more or less the progress of disease and 
death, and so affords a compensation for losses that have 
not entered into the ‘ 


ae 


‘Adjuster’s” reckoning. 

This matter of cesspools is a part of the house drain- 
age and is very largely subject to the decision of the 
architects. It is for them to see that proper sanitary ar- 
rangements in dwellings under their charge are planned 
and carried out, otherwise they are responsible for the 


evils resulting therefrom. 





The Convention of General Railroad Ticket Agents, 
at Louisville, has agreed upon a reduction of twenty-five 
per cent. in railroad fares, each way, during the Centen- 
nial season. 

The huge bullion scales in the Carson, Nevada, mint 
are so delicately adjusted, that the difference in weight 


between a grey and a brown hair from the same person’s | 


head can be readily determined, a recent test showing 
the difference to be two-millionths of a grain. 


It is understood the Directors of the Wheeling and 
Lake Erie railroad have decided to change the terminus 
of the route from Norwalk or Sandusky to Fairport, as 
| a connection with the Painesville and Youngstown Nar- 
| row guage is contemplated. 


cesspool is only one of hundreds | ‘ 


an occasional sweeping con- | 
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We commend to the attention of our readers of the 
communication from Henry S. Drinker, M. E., on the 
subject of a Treatise on American Tunnelling. Mr, 
Drinker was for three years the Resident Engineer in 
charge of thc construction of the L. V.R. R. Extension 
of the Musconetcong Tunnel, a description of which has 
been published in The Engineering and Mining Four. 
nail, and reprinted in part in ENGINEERING NEws; he 
has been engaged for a year past in collecting data for 
his book, and it is fair to presume that the work when 
completed will be not only a very valuable contribution 
to American Engineering literature, but must also take 
first rank as a reliable and full text-book on the hitherto 
neglected subject of Tunnelling, for the use of our tech- 
nical schools of Engineering. We feel sure that Engi- 


| neers thronghout the country will respond with pleasure 


to the request for information by Mr. Drinker, and so as- 
sist in the preparation of this really valuable work, 





IMPROVEMENTIN SURVEYOR’S CHAINS. 
To a careful surveyor, the keeping of a correct chain 
is a matter of first importance. It is nota creditable 
feature in the ordinary practice of land surveying, that 


| exactly similar measurements are seldom obtainable by 
different surveyors, or even by the same surveyor at dif- 


ferent times. While much of this disagreement in re- 
sults must be placed to careless work, yet a considerable 
proportion is due to the varying lengths of the ordinary 
chain. The heavy iron Gunter is varying constantly, 
and is corrected by taking out, or placing in, rings be- 
tween the links, while the lighter steel chains are cor- 
rected at the handles. In both cases the method is wrong, 
as the correction, instead of being distributed over the 
whole chain, is confined to two, or perhaps half a dozen 
places, and consequently all measurements of fractions 
of the whole chain must contain more or less of error, 
To overcome this difficulty in keeping each of the ten 
divisions into which the chain is divided, correct, a very 
simple and effective device has recently been patented 
by a surveyor of this city. This consists of an adjust- 


| ible link which is inserted in each of the ten divisions, 
| and which enables the surveyor, by means of a little 
| wrench, which he can carry in his vest pocket, or attach 


to a key-ring, to correct each or every part of his chain 
without delay. Every chain should be fitted with the 
adjustible link, and old chains that are thrown aside for 
incorrectness, by the use of this simple attachment, may 
be made as correct as new, 





Cas Items. 
From the Engineering and Mining Fournal of Feb 
| 19, we clip the following : 


In consequence of the high price of gas in Camden, 
| $3.60 per 1,000 feet, many persons are dispensing with 
| its use, and some are illuminating their houses with gas- 
| oline. There has been talk that the company is going 
| to reduce the price, but no definite knowledge can be ob- 
| tained as to the truthfulness of the rumor. 


| Itis stated that the Boston Gas-Light Company will 
| reduce the price of gas on the Ist of April to $2.25 per 
| 1,000 feet. The price in Boston previous to 1844 was 
$5; from that time it was gradually reduced until it 
| reached $2.25 in 1860; during the war it rose by suc- 
cessive advances from $2.50 in January, 1864, to $3.25 
| in January 1865; in January, 1870, it was reduced to 
$3, and since that time there have been three reductions. 
| The Cumberland, Md., Gas Co. has reduced the price 
of gas from $3.50 to $3 per 1,000 feet. 

| A resolution has been introduced into the New York 
Legislature calling on the New York gas companies for 
a financial report, showing a true statement of thcir bu- 
| siness, embracing their incomes, dividends, and invest- 
ments. 


We see it stated that kerosene will be substituted for 
gas in lighting the streets of Lynn, Mass. 


The Gas Company of Geneva, N. Y. intends manu- 
facturing gas from wood and petroleun instead of coal. 
| It is asserted that the gas thus produced gives as pure 
, and brilliant a light as coal gas, and can be made and 
| supplied to customers at greatly reduced rates, which we 
| question. 











For the year endjng February 16, 1876, Decatur, IIl., 
paid for street improvements $7,715, and for extension 
of water works, $17,704. 
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HEAT AND COMBUSTION. 


give 6.53 units, which are required to raise the nitrogen 1 
degree. Dividing the 29629 units which we found above 


A Paper read before the ‘ Rat way Polytechnic Society, by the joint quantities 4.32 + 6.53 or 10.85, we have the 


Cleveland, Ohio, Sept. 6th, 1875. 


number 2730 degrees as the calorific intensity of hydro- 
gen burning in the air. We are ready, after this long ex- 
planation, to take up our formula for calculating the cal- 
orific intensity of a fuel carbon hydrogen and oxygen. 





BY P. H. DUDLEY, C. E. 





[CONTINUED] 
We need to give close attention while we attempt to | 
explain that it is of little matter how we burn our fuels ; 
if the combustion is perfect the value is the same, but 
the calorific mtensity varies. 
matter whether we walk, go in a carriage, or ride in the 
cars, but the intensity of our motion depends upon the 
manner in which we go. It may take twenty, five or 
two minutes, yet the distance is the same in either case, 
though the intensity of the motion of the last was ten 
times that of the first. So it is with combustion of fuels, 
the value remains the same whether burnt slowly or fast, 


The O divided by 8 equals weight of hydrogen re- 
quired to convert the oxygen into water, therefore, H — 
2 represents the hydrogen which is left available for 


heat. Our formula for calorific value was 8080 C + 34462 
H — 4307 0. 
¥ its weight of hydrogen to form water, 3H — O= 
weight of oxygen required for combustion of the hydro- 
gen in the fuel: also, as stated above, 


A mile is just so far, no a 
rherefore, since oxygen combines with 


2.67 C = weight of oxygen required for combustion of 
the carbon in the fuel. This oxygen being derived from 
the air in whlch is present 3.34 Tbs. of nitrogen for each 


tbh. of oxygen, we shall have 
3-34 (2.670 + SH — O) 
8.94 C + 26.734 H — 3.34 O = total nitrogen. 


but the intensity of the heat depends upon the activity 
of the combination of the elements, the kind and qual- 
ity of their products, and the amount of unconsumed 
air in the furnace ; for the heat developed will be distri- 
buted through the entire mass. 

It is usual to calculate the calorific intensity of fuels 


or 


Multiplying this by the specific heat of nitrogen, 0.244 
we have 
2.18 C +6.53H — 0.820 = amount of heat required 


instead of making determinations by direct experiment. | to raise the nitrogen 1 degree. 


If the latter were pursued, although quite a difficult 
task, it would doubtless show us many places where loss 


We found before that 0.793 C was the amount of heat 
required to raise the carbonic acid gas 1°, and that 
now occurs. One pound of carbon combines with 2.67 Ibs. | 4.32 H was the heat required to raise the steam through 
of oxygen, producing 3.67 pounds of carbonic acid. We 
have before seen that the thermal or heat units of 1 tb., 
of carbon are 8080; therefore, if the specific heat of 


carbonic acid were the same as water, 8080 divided by 


1 degree. Add these two values to the above expression 
and we have 
(2.18 +-0.793) C + (6.53-+4.32)H— 0.820 or 


2.97 C + 10.85 H — 0.82 O = heat required to raise 
the products of combustion 1 degree. 


3.67 would give us the temperature of carbonic acid if | 


: T- (2.97 and 10.85 
formed in pure oxygen ; but the specific heat of carbon- \=-97 ° 


ic acid is only 0.216 will be recognized as the results of the separate calcula- 
ic acid is 0 216. 


2.8 tions above). 
5050 
; — =10,065 degrees, 
3.67 X 0.216 
its calorific intensity when forming in pure oxygen. In | 
none of our industrial operations do we get pure oxygen, 
but we draw it from the air where it is diluted by four 
parts of nitrogen. This nitrogen does not contribute 
anything, but takes from the heat of the other combus- 
tibles a sufficient quantity to raise its temperature in 
common with the other products. From this it will be 


seen that when the carbon is burnt in the air, the inten- 


Therefore, the formula for calorific value, just cited, 


must be divided by this last expression to give us the 


calorific intensity. The formula complete is 


8080 C + 34462 H — 43070 
2.97 C + 10.85H — 0.820 


in which it will be noticed that the part above the line 


gives the calorific value, and both combined, the calori- 


fic intensity. When we fully understand our hydro-car- 
We stated a 


few moments ago that the latent heat of steam was 537 


bons more exact formulas can be given. 
sity must be lessened by the amount of heat required to 
raise the nitrogen up to that of the elements which do | 
furnish any heat. 


degrees, so if we wish to see how many pounds of water 
The fact is, the temperature of the | 
others is lowered in raising the nitrogen, and we should 
so arrange our grates as to only admit the air required 
tor combustion, not permitting an excess to come in con- 
tact with the fuel. 2.67 Ibs. of oxygen are taken from the 
air by 1 Ib. of carbon. In air, to each Ib. of oxygen we 
have 3.34 Ibs. of nitrogen, the 2.67 Ibs. of oxygen to burn 
carbon in the air are combined with 8.93 Ibs. of nitrogen 


our coals should theoretically evaporate from their chem- 


ical composition, we must add 100° as the amount of 


heat required to evaporate the water, to the §37° making 
637° absorbed by each pound of water upon its conver- 
sion into water. 


Wood, theoretically, will evaporate from 6 to 6.5 tbs. 


of water from zero. Bituminous coal according to quality, 
from 8 to 11 Ibs.; coke from g to 12 fbs.; and anthra- 
cite from 11 to 13.5 Ibs., depending upon the kind. It 
isa matter of some importance to know the chemical 


so that the heat will be distributed over 3.67 Tbs. of car- 
bonic acid and 8.93 Ibs. of nitrogen. Multiplying each 


by its specific heat we have 3.67 X 0.216 + 8.93 X 0.244 | composition of our fuels, for then we can calculate their 


= 2.972, representing the quantity of heat required to | theoretical calorific value with some degree of certainty. 


raise the products of combustion 1 degree in tempera-| We have calculated the values of many of the coals sold 


ture; therefore, dividing 8080 by 2.972 gives us the cal- | here in the city at nearly the same price, and find that 
orific intensity of one pound of carbon burnt in the air | there is quite a marked difference. 
= 2718 degrees centigrade, only 0.295 of that obtained Knowing the calorific value of our fuels we can easily 


by burning it in pure oxygen. In calculating from its | measure the efficiency of boilers as steam generators. 


calorific value the calorific intensity of hydrogen burn- | Steam users, especially great corporations, have given 
ing in oxygen, we must now take into consideration that | this subject only a passing notice, but it is now gratify- 
the water formed by the union of the hydrogen and | ing to see an increasing interest taken by our more lib- 


oxygen is converted into steam, and, therefore, absorbs | eral-minded railroad men. Soon it must be self-evident 


its full complement of latent heat at atmospheric pres- | that it wlll be made the exclusive duty of some one to 
sure. One pound of hydrogen combines with 8 Ibs. of 
oxygen, evolving 34462 units of heat, producing g Ibs. of 
water or steam, and, if burnt in the air, leaving 26.768 


Ibs. of unconsumed nitrogen. 


look into details which are now unheeded. The leading 
idea has been to get the most physical work out of sub- 
ordinates possible, and time and necessary facilities are 
In converting water into | 
steam 537 centigrade thermal units of heat are absorbed | 
in doing internal work, which is insensible to the ther- 
mometer, as it is taken up by the steam. The g Ibs. of | 
water, or more properly steam, produced by the combus- 
tion of the 1 tb of hydrogen will absorb or render latent | 
nine times 537. or 4833 units of heat, which must be de- 

ducted from 34462, leaving 29629 available units of heat 

to raise the temperature of g Ibs. of steam and 26.768 | discover and investigate, but he fails in attempting to re- 
Ibs. of nitrogen. As we stated in our list of specific heat, 
that of steam is 0.480, which multipied by 9 equals the 
amount of heat required to raise the temperature of the | 
steam one degree, or in this case 4.32 units. The 26.768 


not given to observe and study, much less master the 


details of their respective departments. Brain work is 


at a discount so far as what seems to be abstract princi- 


ples. There is no one better situated than the practical 
man to observe and study the effects, and trace the causes 
so that principles can be discovered. The purely book 
and scientific man is generally selected to make the ap- 


plications of principles which he is so well qualified to 


duced them toevery-day use from the fact that in practice 
he does not anticipate the contingencies which daily arise ; 
thus science is made to bear the blame of unskillful 
manipulation, and practical men look upon it as of doubt- 


Ibs. of nitrogen multiplied by 0.244, its specific heat ' ful utility, because it does not meet their expectations, ' 





| able to measure the 
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when, perhaps, the necessary conditions are not supplied. 

The mechanical equivalent of heat has been determin- 
ed with great accuracy by so many different processes, 
that it may be regarded as nearly correct, and for our 
thermal unit is equivalent to raising 1390 Ibs. one foot 
high—+. e, the heat required to raise one pound of water 
one degree, according to the centigrade scale, requires 
the same force as that contained in 1390 Ibs. falling one 
foot. It will not be possible to devise a machine which 
will return all of this power, on account of the loss, by 
friction, and the want of proper application. Water 
wheels have been constructed which utilize go per cent. 
of the value of the water, but most of them fall below. 
The maximum effect of most does not exceed 55 to 60 
percent. Machines do not create but only transmit part of 
the power applied to them. It is well to know what 
they ought to do, if perfect, as then, by measuring the 
amount done, we are better able to judge of their rela- 
tive economy. Men who have given the subject much 
attention, say that our best steam engines do not give 
us over ten per cent. of the value of our fuels. In loco- 
motives it will not exceed six per cent,—(recent experi- 
ments show it to range from 3 to 4.5 per cent.). 

(When this paper was read, it contained a calculation 
of the value of the coal used in running a train over the 
Cleveland & Pittsburg Railroad, but the estimate was 
too high as shown by recent experiments with the Dyna- 
graph, and as exact results will be published in future 


papers, the example then stated is here omitted]. 

3y taking the amount of work done, the coal required 
to produce it, and the chemical composition of the latter, 
we can see by the formulas given, the percentage of work 
I do not 
know of any subject of greater importance, of greater 


obtained as compared with the theoretical. 


scientific and practical interest, than this one of being 
actual resistance or the work done 
by our motors, especially in respect to transportation, 
where it is of the greatest importance to do as much 
work as possible with the least expenditure of force or 


money. ‘The practical question is, can we improve upon 


| our present methods of transportation? While I believe 
} I 


that a great saving can be made, I do not expect a revo- 
lution will be made at once, but the progress will be 
gradual. We must study the adaptation of motive power 
as well as its better development. There are practical 
matters of construction which must be taken into con- 
sideration, as well as the economy of any one distinct 
process. It is an adaptation of the best means under 


How 


shall we do it,—by ignoring principles and working at 


all circumstances which will give the best results. 


random, or working in accordance with them? To me 


Let 


The power which we seek is in the 


the answer to this question is plain, self-evident. 
us look into details. 
coal, and by chemical combinations, by combustion, we 
expect to disengage it, and take advantage of the force 
liberated. For our purpose the steam engine is the ma- 
chine with which we expect to gather up and transmit 
the torce, therefore the amount of power obtained de- 
pends upon its perfection. 

The products of perfect combustion are gases which 
form in accordance with unchangeable laws, and, if we 
analyze the products, they will show what gases were 
formed. We shall have 20 per cent. of carbonic acid, 
79 per cent. of unconsumed nitrogen from the air, and 
some steam, which will all be condensed before the gas 
can be analyzed. We have now collected nearly 50 spec- 
imens of gas from locomotives of various railroads here 
In all 


cases we find an excess of air has been admitted into the 


in the city, and some from stationary boilers. 


fire boxes, diminishing the calorific intensity of the fire. 
The analysis will be treated more extensively in subse- 
quent papers. 


The required amount of air to supply the necessary 
oxygen to burn the coal can be calculated trom its com- 
position. For our bituminous coals it generally takes 150 
cubic feet of air for each pound of coal, or 300,000 cu- 
bic feet per ton. To consume the volatile part of the 
coal nearly one-third of this should be adm‘:ted just 
above the burning coal, in small but rapid streams. Suf- 
ficient time is not given to heat up the air, nor room for 
the full development of the flame before being drawn 
into the small flues, which extinguish the flame and arrest 
further combnation While the priinciples are well known, 
it is found quite difficult to so construct furnaces that 
the firemen will be obliged to follow out the principles 


of combustion under all the various circumstances. Opin- 




















































































































ions differ as to the best means to adopt, largely because 


theories are taken for facts. The same kind of furnaces 


are used to burn all kinds of coal. 


The heat is not all 


developed which the coal will yield. If the fuel was in a 


liquid or gaseous state its application could be more eas- 
ily controlled, and so far better results have been ob- 
tained than with coal. . 


Now, after the heat is developed, a large portion is lost 
by radiation from the boiler, fire-box and steam cylinders, 
Much of this 
preve nted by more efficient protection to the 


No one is 


aygregate of expenses 


when the | 


could be 


surfaces, 


comotive is in motion, loss 


benefitted, but it goes to make up 
the g 


reat It is seemingly a small 


thing to save a few units of heat upon a single locomo- 
tive, but in the total number, 14,500 in the United States 


Allow 


out of use for repairs, give the others a daily mile- 


it becomes an important item. four thousand of 
these 
age of ninety miles, and we have 10,500 multiplied by go 


—equals 945,000 miles, which must be nearly the actual 


daily locomotive mileage. The heat of the products of 
combustion, is far from being absorbed, the escaping 
gases having a temperature ranging from 300° to 400 
centigrade. It is not necessary that they should have 


this temperature for draft, as that is now largely produced 


by the blast orexhaust steam in locomotives. A great 


saving can be made by utilizing some of the waste heat 


of the exhaust steam. The feed water could be warmed, 
and also the air for combustion, as the chemical activity 
is increased by an elevation of temperature. 

1] will cal] attention to but one more principle to-night 
and that is the expansion of steam. We will assume 


that steam in the boiler is at 100 Tbs. pressure ; if we 
fill our cylinder with the steam 
I 100 Th 


sent stil 
will 


that of the atmosphere, in fact it might perform much 


at any point it will repre- 


pressure. Let out this steam into the 


air, and it have a pressure of &5 pounds above 


work, We have liberated our force long before its power 
was fully utilized. We must recollect that the steam 
represents a certain definite quantity of heat units. If 
we cut off the steam at one-half stroke, and allow it to 


expand to complete the stroke,we shall increase its efti- 


ciency 1.70 times; at one-third stroke, 2.1 times ;at one- 


fourth stroke, 3.4 times. 

The proper conditions for expansion must, however, 
be observed. A saving of fuel is, of course, effected. In 
nearly all large steamships compound engines are used, 
so as to take advantage of the expansive power of steam. 
I am not aware, at the present time, that any really ex- 
the link mo- 
tion, simply wire-draws the steam, and does not produce 


a good expansive efiect, The first locomotives built here 


pansive valves are used upon locomotives ; 


at the Cuyahoga Works in 1852, ’53 and ’54, were fitted 
with expansive valves, but, as a saving of fuel, was then 


of but little object, they were discontinued. 


GRAPHICAL ANALYSIS OF ROOF TRUSSES. 





BY CHAS, E, GREENE, A. M., PROF, OF CIVIL ENGINEER- 


ING, UNIVERSITY OF MICHIGAN, 


XI. 

Having treated of the action of external forces upon a 
great variety of trusses, we propose now to investigate 
the graphical determination of the bending moments 
which occur on certain pieces. 

To recapitulate the statements of an earlier article: 

In case the transverse components of the load upon a 
portion of a rafter, or other piece of a truss, are not im- 
mediately resisted by the supporting power of some ad- 
jacent parts, or, in other words unless the load on the 
structure is actually concentrated at the several joints, 
such transverse components will exert a bending action 
upon the portion in question, and the additional stress 
thus caused in the piece may be too great to be safely 
neglected. Further, in case the piece makes any other 
than a right angle with the line of action of the load, or 
has an oblique force acting upon it, the stress along it, 
given by the diagram, will be less than the maximum, 
and will generally be the mean stress. Lastly, in case a 
piece is curved, a bending moment will be exerted upon 
it by the force acting along the straight line joining its 
two ends, this bending moment being a maximum at the 


Entered according to Act of Congress, in the year 1875, by 
Charles E. Greene, in the Office of the Librarian of Congress, 
at Washington’ 
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the axis 
from the 


The reader is referre 


point where or centre line of the piece is far- 


thest removed line drawn between its ends, 
stration of the truth 
to Article VI, Fig. 17; but to 


take another, and a simple example : — 


d for an illu 


ot some of the statement 


Suppose the rafters AC and BC, Fig. 22, to be loaded 


uniformly over their whole extent. Let us assume, in 


the first place, that the tie A B is not used, but that the 


thrust of the rafters is resisted by the walls which carry 
the 


must be horizontal 


the roof. Consider the piece ha roof is 


|, the thrust at ¢ 


since 


symmetrically loade 





and therefore the reaction which supports this end of 
AC will lie the line CE. The centre of gravity of 
the load on A C being at D, its middle point, the result- 
ant of the load will, if prolonged upwards, intersect C E 
at | Since the rafter is in equi im under the load 
and the reactions at C and A, the direction of the reac 


tion of the abutment or wall at A mustalso pass through 


E, (Compare Figs. 3 and 4 Draw 
ED toG. 


represent the 


\ E and prolong 
Let EG be measured by such a scale as to 
A | Che three forces meeting in 


, 


load on 
the common point E will then be equal to the respective 


sides -of the triangle A EG, 


drawn parallel to them ; 





and, since AG equals EC, the reactions at A and C 
will be A Eand CE. 


Decompose A E and C E into components along and 


transverse to the rafter, and we shall have A F = direct 


compression on the rafter at A, while C F direct com- 
pression at C Phe compression on successive sections 
of the rafter increases from C to A by the successive lon- 
gitudinal components of the load. 
AL 


the original forces A E and C E, 


The two components 


and C Q, which, combined with A F and C F, give 
are analogous to the 
supporting forces of a beam or truss, and from them we 
obtain the amount of the bending action of the load on 
this rafter. 

If, now the rafters simply rest on the wall, being se- 
cured against spreading by the tie A B, the reaction 
\ E will be replaced by the two components, AT, the 
upward supporting force of the wall, and A G, the stress 
exerted on the tie; but these two forces give the same 
stress on the rafter as before. 

Consider, next, the method by diagram. The load is 
now to be concentrated at the joints, and we shall have, 
in place of EG, A N and CP, each one-half of the load 
on one rafter. Lay off 1-2 to represent the total load on 
the roof, make 1-3 = A N, 1-4 = AT, and draw 3-5 and 
4-5 parallel to the rafter and tie. AG _ will equal 4-5, 
and therefore the stress on the tie is given correctly; 
but, since AI — A N= AK = 3-4, 3-5 equals A D, and 
this is the stress given by the diagram as existing from 


A to C, a supposition which is true when the load is act- 
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upwards. The supporting forces are easily calculated 
by the principle of the lever, or by taking moments, 
explained for Figs. 13 and 16, As the beam is at rest. 
there must be no tendency to rotate, and therefore, if w; 
assume any point{for an axis, the sum of the moment 
that is, of the products of each force by its distance 
from the axis, must equal zero. A moment which ten 
to produce rotation in one direction being called plus, 
one which acts in the other direction is called minus. If 
then we pass an imaginary vertical plane of sectioy 
through any point in the beam, such as E- the sum 
the moments on one side of the plane of section must 
these 


moments on one side or the other is called the Jending 


balance or equal that on the other. The sum of 
moment: why will be seen soon. 

These moments can balance one another only through 
the resistance of the beam at the section in question, or 
of the stresses exerted between the particles cut by th 
section which resist the tendency to bend the beam. 
The beam becomes slightly convex, and the particles on 
the convex side are extended, while those on the concave 
side are compressed. Experiment shows that, for flex- 
ure with such moderate limits as occur in practice, the 
horizontal forces exerted between contiguous particles 
vary uniformly as we go from the top of the beam to th 
bottom, the compressive stress being most intense on the 
concave side, diminishing regularly to zero at some point 
or horizontal plane, called the neutral axis, then chang- 
ing to tension and increasing as we approach the convex 
side. 

Since all of the external forces are vertical, these inter- 
nal stresses, being horizontal, must balance in themselves, 
or the total tension must equal the total compression, 
whence it follows that the neutral axis must pass throug! 
the centre of gravity of the section. ‘lo make this cleat 
let one consider how the centre of gravity or the position 


of the resultant of parallel forces 1s found, (Compare 





Fig. 16.) 
tance from any assumed axis, and divide by the combined 


We multiply each force or weight by its dis- 


weights. Now if we attempt to find the centre of gravity 
of a thin cross-section ot this beam, and should take our 


| axis at the point where the centre of gravity happens to 


ually concentrated at the joints, but is not true for a dis- | 


tributed load. But A D or 3-5, is equal to one-half of 
A F + FC, and is manifestly the value of the direct com- 
pression at the point D of the rafter; all of the load 
from A to D was, when we drew the diagram, consid- 
ered to be concentrated at the joint A. 

The load on the principal rafters of a roof-truss is gen- 
erally concentrated at a series of equidistant points, by 
means of the furlins, or short cross-beams which extend 
from one truss to another, and are themselves weighted 
at a series of points by the pressure of the secondary 
rafters. These secondary rafters, when employed, carry 
the boards, etc. and thus have a uniformly distributed 
load. 


points than the so-cadled joints in the principal rafters, 


It is only in cases where purlins rest at other 


that bending action occurs, or in very light trusses where 
the boards are nailed directly to the main rafters. 

It will first be well, even at the risk of dwelling on 
what is well known to many, to explain what dending 
A beam A B, 
supported at its two ends, when loaded with a 


moment and moment of resistance are. 


23, 


Fig. 
series of weights, distributed in any manner, is in equi- 
soe 


librium under the action of vertical forces, the weights 


lie, we can see that the distance of each particle from the 
axis will vary exactly as these given stresses ; hence the 
neutral axis must lie in the centre of gravity of each cross 


| section. 


As these stresses are caused by the resistance to the 


| bending moment on each side of the section, the mo- 


acting downwards and the two supporting forces acting | 





ment in the interior of the beam made up of the sum of 
the stress on each particle, multiplied by its distance from 
the neutral axis, or indeed from any axis, and known as 
the moment of resistance, must equal the bending mo- 
ment at the given section. The two sets of stresses re- 
acting against each other may be represented to the eye 
by the arrows in the vertical section marked E’. As the 
tensions and compressions on one side of the plane of sec- 
tion tend to produce rotation about the neutral axis in 
the same direction, their moments are added together. 


The bending moment, then, in the beam A B of the figure, 


| at any section E, will be, if P is the supporting force on 


the right, W, W’, etc. the weights, ‘ 
P.BE — W.CE — W’.DE, 


or in general, if L equal the arm of any weight, and 2 


be the sign of summation, 


M (the bending moment) = P.BE -* = W.L, 
it being remembered always to take only the weights be- 
tween one end and the plane of section. 
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If the reader will take a special case. and having a 
beam of known length, with weights in given positions, 
will find first the supporting forces, and then calcu- 
late the bending moment on either side of a plane of sec- 


tion, he will obtain the same result with opnosite signs, 
showing that the two moments balance one another. 
The numerical result, being the product of two quanti- 
ties, is read as so many foot-pounds or inch-pounds, ac- 
cording to the units employed. As the stress on any 
material is usually expressed in pounds on the square 


the latter units are the better. The moment of re- 


inch 
sistance being numerically equal to the bending moment, 
and therefore equal to the above expression, it is practi- 
cable, for a given beam and load, to determine fhe max- 
imum stress at any section, or, knowing the proper 
working stress to which to subject the material, to deter- 
mine the required cross-section. 

The weights on one side of the section may all be con- 
sidered to be concentrated at their common centre of 
gravity, OF point of application of their resultant, so far 
as the bending moment at that section is concerned, and 


when the load is continuous, it is always so taken. 





SACRAMENTO, Feb. 14, 1876. 

EpiTror News: — Will you please ask city engineers 

and surveyors to inform us through your columns, what 

are the laws under which their streets are improved, 

stating whether the laws are enforced in full or whether 

they can be defeated by litigation. I will discharge my 
duty now in part. 


| petitors from all over the 


Sacramento, Cal,— Grading and paving streets is | 


done by the city, and the property owners are assessed 
and pay for the improvement in proportion to their 
frontage on the street, Our city business is transacted 
by three trustees and they may declare their intention 
to improve any street, publishing 10 days, after which 
time, if owners of a majority of feet frontage do not pro- 
test, they may proceed, after due notice, to let the con- 
tract to the lowest responsible bidder, and assess the 
owners of the property fronting such street at such sum 
per front foot as will pay the expenses of the improve- 
ment. Or, a majority of frontage may petition the 
Board of Trustees to grade or pave, and then it is im- 
perative on them to proceed. 

The street must be improved not less than a block in 
extent, from the centre of one cross street to the centre 
of the next, and the whole width from sidewalk to side- 
walk, no partial grading or paving, and the expense of 
the whole block divided equally, per front foot, without 
regard to what may be done opposite each one’s premi- 
ses. Repairing and sprinkling is done by the city out of 
a street fund assessed for that purposs on all the pro- 
perty of the city, 

Our Supreme Court has decided that the laws cannot 
be enforced, on the principle that the assessments do 
not bear equally on each property owner, or according 
to the benefit conferred, and our city charter relative to 
street improvements is now being revised, and we hope 
improved, by the Legislature, of which IT may advise you. 

J. R.R., City Surveyor. 





SELECTED LIST OF PATENTS 


For the week ending February | 8th, 1876. 
Relating to Mining, Metallurgy, Engineering, &c., reported for 
ENGINEERING NEWS by Louis Bagger & Co., , 
Solicitors of Patents, Washington, D.C. 


172,836. 
France, 

These are specific arrangement and relative size of 
tuyeres, whereby gases are all cunsumed inside of the 
turnace. No flame projects at the throat of the furnace. 
Molten metal sets back into a rear reservoir, and when 
drawn off floats out over the bottom of the furnace. 

172.864. Brick Machines. C.S. Bigler, Harrisburg, 
Pa. 

Clay is forced from the hopper successively into the 
recesses within the mold-table, by the revolution of which 
the brick is compressed, and the surplus clay planed off 
by a knife connected to the frame. 

By means of the ascending ways the brick gradually 
emerges from the mold-table, and is swept off by the 


sweep onto the rest-table, and thence on the carrying 
belt. 


172,873. Time Signals for Railways. H. H. 
Sanford Me. 

The passing train operates mechanism to turn a sig- 
nal wheel, which has sand running from one compart- 
ment to another, to indicate approximately the time since 
the wheel was turned. 

172,875. Machines for Mining Coal, etc. Jas. Galli- 
cher, Canton, Ohio. 

A tooth-wheel on a horizontal axis gears with a pin- 
ion, the shaft of which, by a crank, reciprocates hori- 
zontally a saw, the whole in a frame on ways. The feed 
movement is given by a screw-threaded drum (forming 
part of the main tooth-wheel) gearing with a line of teeth 
on the floor, and parallel with the ways. 


Cupola Furnaces. E. Voisin, Bourges, 


Ford 
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A spiral spring, attached to the handle, serves to keep 
the plug in its seat, and also locks the plug when closed, 

172.877. Water Pressure Regulator. Edward Hays, 
Rochester, N. Y. 

A fixed cap is arranged over the inlet opening to the 
valve-chamber, to protect the flexible diaphragm. 








Contractors’ Intelligence. 
The contractors have broken ground on 


} 


the Dublin 

and Southeastern railroad at Jamestown, Green county, 

Ohio, 
Work 


Dayton and Southeastern railroad. 


has been commenced near Frankfort on the 


[wo contracting 
firms are at work—one with six miles to build and the 


other with ten. 


The contract for building the Vermillion county court 
house at Danville, Ill. has been awarded to N. E. Ter- 
.g69. The bids ranged from 


Work will begin early in the 


rill, Kankakee city, for $72 
that amount to $145,000. 


spring. 


The contract for the Iron Work for the new St. Louis 
Custom House has been awarded to the Union Foundry 
Works of Chicago, who secured it over 


seventeen com- 


Union. The same company 
are furnishing the iron work for the new Custom House 
in this city. 

The Globe Democrat complains of the lack of enter- 
prise shown by the capitalists and manufacturers of St. 
Louis in allowing foreigners to come in and underbid 


them tor St. Louis work. 


The special committee of the Peoria county board of 
supervisors has accepted the plan for a court house ofler- 


ed by Wilcox and Miller, of Chicago. The style 


and 
architectural character of the plan is that of the modern- 
sub- 


he materiai is to be sandstone 


ized gothic, adapted for the purpose required, and 
stantially fire-proof. 
for the exterior, with polished Missouri granite columns. 
The building is to be complete in all its apartments, and 
fully equipped with all modern improvements and con- 
The 


neighborhood of $200,000. 


veniences. cost of the structure will be in the 
It is expected that the coun- 
the 
building will be commenced at an early day.—///, State 


Register. 


ty will advertise for proposals at once, and work on 





Proposals for Contracts. 


We call the attention of our friends to the importance 
of the List of Contracts which we are endeavoring to 
make a feature of our journal, and we request that they 
will assist us in making it of interest by mailing us local 
papers containing “Proposals for Contracts,” or sending 
us slips cut from such papers. It takes time to get into 
good running order, but we will accomplish our purpose 
after a while to the satisfaction, we trust, of the large num- 
ber of our readers who are interested in this subject. 

To RAILROAD ConTRACTORS—The ‘“ Wheeling and 
Lake Erie Railroad Company” invite proposals until 
March 20, 1876 (either separately or combined ), for the 
construction and equipment of its line of road between 
Martin’s Ferry and Sandusky, O., or for parts thereof. 
Also for railway materials. Particulars furnished on ap- 
plication. Joel Wood, President. 

Martin’s Ferry, O., Feb. 22, 1876 


County JAIL—The undersigned committee will re- 
ceive sealed proposals for the erection of a county jail 


| and jailer’s residence in the city of Macomb, county of 


173,881. Gas Taps. Francis St. J Jones, College | 


Yard, Worcester England. 


| wrought iren | beams. 


McDonough, Illinois, from the 25th day of February, 
1876, to Tuesday, the 14th day of March, 1876. The 
proposals must be filed in the office of the county clerk 


of said county on or before 12 0’clock noon of Tuesday, 
the 14th day of March, 1876. Wm.C. McLeod, John 
Watson, D. M. Wyckoff, R. McClure, C. V. Chandler, 
Committee. 

Macomb, IIl., Feb. 14th, 1876. 


Court House.—Sealed proposals for the erection of 
a court house for Story county, Iowa, will be received at 
the office of the undersigned in Nevada, lowa, until 12 
o'clock, noon, March 15th, 1376. Plans and specifica- 
tions will be on file in the Auditor's office at Nevada, 
Towa, on and after March Ist, 1376. John R. Hays, 
County Auditor. 


PROPOSALS FOR SEWER PrIPe.—Proposals will be re- 
ceived at Sewer Department, City Hall, Boston, till 
March 1 for the whole or any part of 20,000 feet of 12- 
inch vitrified sewer pipe, including 1,000 6-inch branch- 
es. Apply as above for specification and form of propo- 
sal. Clinton Viles, Chairman Committee on Sewers. 


PROPOSALS FOR ITRON.—Sealed proposals are invited 
to furnish, delivered at this Arsenal, the following: 30,000 
Ibs. of 12-inch wrought iron | beams. 85,000 Ibs. of 7- 
inch wrought iron deck beams. 105.000 lbs. of 4-inch 
20,000 lbs of T iron from 2% in. 








x 3% in. to 2% in. x5" in. §6,000 lbs. of 
iron from 4% in. to 2 in. diameter. of flat 
and square bar iron, various. Proposals will be opened 
at ro a. m. March 10, 1876. For full 


uli 


round bar 


38,000 Ibs. 


bill of iron, spec- 

ifications for quality, and other information, apply to the 

undersigned. D. W. Flagler, Wajyor of Ordinance, 
Rock Island Arsenal, Ill. Jan. 29, 1876 


ELECTRICIAN WoORK.—Proposals for the electrician 
work for the new Capitol, at Lansing. Michigan, includ- 
ing all the necessary apparatus for the lighting of the 


} ~—ll } ? 
the call belis, annunciators, etc 


gas, also for operating 
} 








either separately er in connection with the gas lighting— 
will be received by the Board of State Building Commis- 
sioners until 12 o’clock noon on Tuesday, March. 7. 1876, 
and will be opened at the office of E. E. Myers, architect, 
Detroit, at 8 o’clock p. m. of same day John J. Bagley, 
Governor. E. F. Grosvenor, James ir Alex Cha- 
poton, State Building Commissioners L. Bours, 





Secretar) 
Lansing, Mich., February 4, 1876. 


J. W. ATKINSON, 


Slate and Tin Roofing, 


GALVANIZED IRON CORNICE, 


Elevator Buckets, Furnaces, Ranges, 





Registers and Ventilators, 
And all kinds of Jobbin n Sheet M 


313 to 32! So. Clinton St., 
NEAR HARRISON STREET, CHICACO. 


SIDEWALK LIGHTS. al 





AND SIDEWALK : : 
Floor and Roof Lights. 
alli BROWN BROTHERS 10 [s 
Northwest corner Clinton and Jackson treets, Chicago. 


Adjustable Link 


FOR SURVEYORS’ AND ENGINEERS’ 


cee 





One of these links in each divisi the means of 
the distance between the tags to perfect accuracy 
postal card with address for descriptive circular to the in- 
E. A. FOX, 141 Adams Street, Chicago. 


HELLER & BRIGHTLY, Engineering and Surveying 1tn- 
3N. -, Phil Iphia. 
struments, 33 N. Seventh St iladelphia «RADE MAR, 












Without decreasing size of any part Eo 
gineers’ Trar have red dt t 
half Au nary Transit Te ope mag u 
10 to 12 diameters, our uTe h 
10\6 inet shows objects erect and not inv 
magnifies 25 diameters and w ' ona 
inl at 983 feet. For description of new Mining 
Transit (w t bs.jand Plummet Lamp, see Van 
Nostrand 's Kugineering Megazin ne, 1873, 

Extract from report of Cow tee of Ci Engs. ap 
pointed by Franklin Inst. toexamine H. & B.’s new 
Transit (De inv] It exhibits several novelties 


of construction which 
tee, render its and in its 
opinion the deviations which they have made from the 
common styles of Transit are decided improvements %%e av 
Jows C. Taavtwine, Chairman YUNE ane 


Descriptive and Illustrated Price List sent Post-paid, on Application, 


PATENTS. 


Western Scientific Journal. It 
to obtain letters patent, 
patents, and much scientific reading. Only 75 nts 
advance. Address 


in the opinion of the commit- 


or to those now in use 





the 
steps necessary 


Subscribe for contains all 
1s of courts on 


per year in 





lecisior 


WILSON & MORRIS, 


Peoria, 11. 


JAS.R.WILLETT, 
ARCHITECT. 


85 DEARBORN STREET, CHICACO 


ROOM 22. 


CHARLES J. MOORE, 
Civil and Mechanical Engineer, 


ROOM 27 239 BROADWAY, NEW YORK. 


Examinations, Surveys and reports made, and Plans and Esti 
mates furnished for Railroads, Mines, Drainage, Sewerage, 

orks and 

s made for Arch- 

itects, for roofs, floors, &c., in timber and iron. 


INVENTORS. i: 


send us 
a model or sketch and a full description of your invention. We 
will make an examination at the Patent Office, and if we think 
it patentable, will send you papers and advice, and prosecute 
your case. ADVICE FREE. 


Send stamp for our “ Guide for Obtaining Patents.” 


Address? LOUIS BACCER & CO., Swlicitors ot 


Patents and Counsellors at Patent law Washington, D. C, 


Water Supply, and all class of engineering 
structures. 





Designs and calculation 
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ENGINEERING NEWS 


THE Secret BRIDGE CO. 
PY 
x<x|> 


ts Pres 
& Gen. Man 





BRIDGES. ROOFS, 


Turning-Tables, Pivot Bridges, Iron Trestles, Wrought 
Heavy Castings, General Iron and Foundry Work. 
BUILDERS OI 


Iron einidines, 


PNEUMATIC, MASONRY, AND SCREW-PILE © 


SUBSTRUCTURES. 


Iron Bridges and Roofs upon the principal Railroads in the United States illustrate designs and 
attest the character ot de ol products of Works. 
$2" Proposals accompanied by Plans, Specifieations and Lithographs, promptly submitted upon 


applicati 
a} 


WORKS: Cor Egan and StewartAves. OFFICE: 21OLaSalle St, cor Adams. 


Address, THE AMERICAN BRIDGE CO., Chicago. — 


“LIST OF BOOKS FOR SALE. 


AT THE OFFICE OF 


Engineering News. 


Agriculture, &c. Drafting Instruments and Opera- 





DOWNING tions, 1 vol, 12me, cloth....... $1 25 
Fruits and Fruit Trees, 8vo. cloth,$5 00 | Elemeutary Proje tion Drawing, 
Selected Fruits, 12mo, cloth,..... 2 50 | 1 vol, 12mo, cloth, ........... I 50 

KEMP 7 Elementary Linear Perspective, 1 
Landscape Gardening, 12mo, cloth, 2 50 | vol, I2mo, cloth, see ecceescens I 00 

LIEBEG Descriptive Geometry, 1 vol, 8vo, 
Agricultural ( hemistry, 12mo, : cloth, ... soccesseeeeereee ces 4 00 

Pee Be ee eek Ee 100 | Shades and Shadows, 8vo, cloth,. 3 50 
Letters on Modern Agriculture, | Higher Linear Perspective, 8vo, 
ne. "Cann ac0e sesh eoareue I 00 cloth, Ladous es evercesees eae 4 00 
Principles of Agricultural Chemis- | Machine Construction and Draw- 
try, 12mo, cloth, ........... 7 75 WE GEA, 55 ass 50s encd c0 7 50 
Assaying— Astronomy. Engineering. 

BODEMANN. | MAHAN. 

Treatise on Assaying, 12mo, cloth, 2 50 Civil Engineering. Revised by 

MITCHELL. 7 Prof. Wood. 1 vol, 8vo, cloth, 5 00 
Manual of Practical Assaying, 8vo, Stone Cutting and Fortifications, 

BOI o's w 0000 oc cv'ee vs Garston 10 00 8vo, Cloth, «+++. ...eee eee e ees I 50 

NORTON. Industrial Drawing, 8vo, ......-. 3 00 
Treatise on Astronomy, 8vo,plates, Field Fortification, 8vo, cloth,... 3 50 

oS Ss ECA aa ee 3 50 Permanent Fortification. Revis- 
. ia, ed by Prof. Wheeler. 8vo, cl., 6 50 
Chemistry. Advanced Guard and Out-post, 
CRAFTS. EGm0, cloth, 2. ...s0<ssevscs~ I 50 
Qualitative Chemical Analysis, | Moseley’s Mechanics of Engineer- 
ramo, Cloth, ..cccccesesceecs 1 50 ing and Architecture, 8vo, cl., 5 00 
TOHNSON. Bressee’s Hydraulic Motors, Wat- 
” Fresenius’ Qualitative Chemical er Wheels, etc., 8vo, cloth, .... 2 50 
Analysis, 8vo, cloth, .......... 4 50 WARREN, S. E. 
Fresenius’ Quantitative Chemical Stereotomy — Stone Cutting, etc. 
Analysis, 8vo, cloth, .......-.. 6 00 Pee PG cds ce ieawes one 2 50 

MILLER. WOOD. 

Chemical Physics, 8vo, cloth, .... 4 00 Treatise on the Resistance of Ma- 
Inorganic Chemistry, 8vo, cloth, . 6 00 | testal, Gun; CIN 6 0csccivase>4s 3 00 
Organic Chemistry, 8vo, cloth,...10 00 Treatise on Bridges and Roofs, 

or the 3 vols, $18 00. Gem, See ak dicen cuca eae sss 3 00 
ee ehentine area Iron, Metallurgy, &c. 

PERKINS. " BODEMANN. 

Oualitative Chemical Analysis, Assaying of Lead, Copper, etc. 
: 12mo, CNR ne aha a Rn ae I 00 12mo, Cloth,........+++s+eee 2 50 

THORPE. CROOKES. 

Quantitative Chemical Analysis, Kerl’s Metallurgy of Silver, Gold, 
ce ee cease 75 etc. 1 vol, 8vo, cloth,......... 10 00 
| Do. of Copper, Iron, etc., do. 10 00 
Drawing, &c. Do. of Steel, etc., 8vo,......... 10 00 

COE. . Machinists, Mechanics. 

Drawing for Little Folks, neat WILLIS. 
ere a econ pe Te aa eras ” Principles of Mechanism, 8vo, cl. 7 50 
First Studies in . rawing, 3 nos, WARREN. 
’ neat cover, each,. tt eeeececes 20 Machine Construction and Draw- 
Cottages and Introduction to Land- : 
we eee ing, 2 vols, 8vo, plates, ....... 7 50 
scapes, 4 nos, ne at cover, eac h, 20 | 
Easy Lessons in Landscape, 4 nos, | Mineralogy. 
peat COVSTE, GER, f.casec discs 20 | BRUSH. 
Heads, Animals, &c, 3 nos., neat Determinative Mineralogy, Blow- 
, covers, each, eeereeecseccesese 50 } pipe, he. B Wel: Bee ss kcics ice 3 

RUSKIN. DANA. 

Elements of Drawing, 12mo, cloth 1 00 Descriptive Mineralogy, 8vo, cl,..10 00 
Elements of Perspective, I2mo,.. I 00 : 

sieetinonicos Steam Engines, &c. 
Hand-book of Oil Painting, 12mo, | TROWBRIDGE. 

Cloth, .ccccececccsecccsecens 2 00 Tables of Non-Condensing Station- 

SMITH. ary Engines, 4to,.......0.0s0+ 2 50 
Topographical Drawing, 8vo, cl... 2 00 Heat as a source of Power, etc. 8vo, 
Linear Perspective, 8vo. cloth, ... 2 00 } ORE 6 whos ok es ecseeececes 3 50 

WARREN. | 
Elementary Free-hand Drawing, I Ventilation. 

wok, RRMA, MAOn6 « 01653 dwawnde 75 | LEEDS. 
Elementary Plane Problems, 1 vol. Treatise on Ventilation. Colored 
eee I 25 plates. 8vo. boards,.......... 2 §0 


Feb. 26, 1876. 


NICKEL & STRASSBERGER, Coaeiae’ Directory. 


Surveying Instrument Makers. - 
Public Works. 
The American Bridge Co, 


See Advertisement. 


128 & 130 South Clark Street Chicago, [linois. 


Conro, Carkin & Co., 


4 South Clark Street, Chic ago, Il 


| FitzSimons & Connell, 


100 Washington Street, Chicago, ll 


Wm. B. Howard, 


Room 16, Metropolitan Block, Chica 


J. E. Miller & Co. 


34 South Clark Street, Chicago, I 


Ray & Whitney, 


West end 12th Street Bridge, Chicag 


Steel & McMahon, 


86 LaSalle Street, Chicago, tl. 


Gas and Water Works. 
T. B. Farrington, 


103 Washington Street, Chicago, I 





i 


Transit Compasses, 


Engineers’ and Surveyors’ Transits, | 


| 
Sec hens otk B gna aE sr OE i RCO 


Surveyors’ Compasses, 
LEVELS, 
LEVELING 


Railways. 
John H. Cutches, 


84 La Salle Street, Chicago, I). 


RODS, 
CHAINS, 


Steel and Metallic Tapes, &c. 


Photographs and price lists sent on application, 


a 


Bridges. 


‘The American Bridge Co., 


See Advertisement. 


Wells, French & Co., 


144 Dearborn Street, Chicago, III. 


Mason Work. 


‘Busse & Stu rtevant, 


Repairs promptly attended to, 


Established 1820, 
|Witiiam J. Youne & Sons,| 
| MATHEMATICAL and 











ENGINEERING 126 Dearborn Street, Chicago, 
T. E. Courtney, i; 
| instru ment Makers. 87 Washington Street, Chicago. 
43 North Seventh Street, Philadelphia. = i 
| Cox Brothers, 
| Tapes Compasses 1639 Prairie Avenue, Chicago. 
| Pavements. 
| Draughting Engineering D. D. McBean, 
| Room 4, 79 Dearborn Street, Chicago, Il. 
| Instruments, Stationery James C. McBean, 


77 Clark Street, Chicago. 


nt 
} J. B Smith 
Improved Transits and Levels, seamen eee, oe 


Chains, Aneroid Barometers. 
Photographs on application. Asphalt Paving. 
J.L. Fulton & Co., 


| B. KRATZE NSTE t N, 174 LaSalle Street, Chicago. 


| Arnold & Co., | Ss Pj aR f’ 
| MATHEMATICAL INSTRUMENT | SeWer Pipe Manuf's. 
Cladding, McBean & Co., 


M A K E IR e Lincoln, Placer Co., Cal. 


| Surveyors’ and Engineers’ Instruments made to 





Successor to F, 


order and repaired. 


157 State Street, Chicago, Ill. 
Formerly 114 Randolph Street. 


____ Blast Engines. 
The American'Bridge Co. 


See A dvertisement. 





GRAPHICAL ANALYSIS OF BRIDGE TRUSSES 


EXTENDED TO 


CONTINUOUS GIRDERS AND DRAW SPANS. 
By CHARLES E. GREENE, A. M., Prof. of Engineering, Univ. of Mich., Ann Arbor. 


Price $2.00. — For sale at this office. 
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